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PROBLEM TO BE SOLVED: To provide a solder bump in which the 
contact area of a 

first bump with a second bump is made large and in which 
their exfoliation at 

the boundary face between both is prevented by a method 
wherein the second bump 

is formed in such a way that the surface of a 
large-diameter pillar-shaped part 

and the circumferential face and the surface of a 
small-diameter pillar-shaped 

part are covered with a solder material whose melting point 
is lower than that 

of a solder material for the first bump. 

SOLUTION: A diffusion-preventing metal film 5 is formed on 
a carene film 4 

formed on an electrode pad 2 while the carene film is used 
as an electrode for 

electrolytic plating. A first bump 10 which is formed in a 
prescribed height 

on the diffusion-preventing metal film 5 is composed of a 
cylindrical 
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large-diameter pillar-shaped part 10b and of a small- 
diameter pillar-shaped 

part 10a which is formed on the surface of the 
large-diameter pillar- shaped 

part 10b in a diameter which is smaller than that of the 
large-diameter 

pillar-shaped part 10b, and both pillar-shaped parts 10a, 
10b are formed of the 

same solder material whose melting point is high. A second 
bump 11 which is 

formed in the same diameter as the large- diameter 
pillar-shaped part 10b so as 

to cover the surface of the large-diameter pillar-shaped 
part 10b at the first 

bump 10 and the circumferential face and the surface of the 
small- diameter 

pillar-shaped part 10a is formed of a solder material whose 
melting point is 

lower than that of the first bump 10. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] Since this invention mounts chips, such as LSI, in a substrate, it relates to the bump who made the 

material the pewter formed in this chip, and its manufacture technique. 

[0002] 

[Prior art] Among the electronic parts mounted on a substrate, there are chips, such as LSI mounted by maintaining a fixed 
height from a substrate side, and it is required that the bump who makes a pewter a material so that the aforementioned height 
can be guaranteed in this chip is formed. Drawing 5 is the sectional side elevation showing the conventional example of this 
kind of pewter bump for chips. 

[0003] The electrode pad with which 1 was prepared in the chip and 2 was prepared in this xhip 1 in drawing, The conductor 
formed in the chip 1 as connected with this electrode pad 2 in 3, The current film by the aluminum by which 4 was formed on 
the electrode pad 2, It is a diffusion prevention metal membrane by the copper which 5 uses this current film 4 as the 
electrode layer for electrolysis plating, and was formed on it. On this diffusion prevention metal membrane 5, the 1st bump 6 
by the high pewter material of the melting point is formed in the shape of a circular cylinder with electrolysis plating etc. so 
that it may become a predetermined height. Furthermore, it is what was formed so that a height might be lower than the 1st 
bump 6 in the 2nd bump 7 by the low pewter material of the melting point and the shape of a circular cylinder of the diameter 
of said might be accomplished from it on this 1 st bump 6. 

[0004] Drawing 6 is the sectional side elevation showing the package process to the substrate of the chip by the conventional 
example which has the configuration mentioned above. It is this drawing when it mounts a chip 1 in a substrate 8 so that it 
may see in this drawing, (a) As shown, ****** 9 is formed by the same material as the 2nd bump 7 on the substrate 8, and 
after performing position doubling of a chip 1 and the substrate 8 for the 2nd bump 7 of a chip I in piles on this ****** 9 ? 
fixed time heating of the whole is carried out by the reflow. 

[0005] If the 2nd bump 7 and bump 9 do melhng of the heating temperature by the reflow at this time and the 1st bump 6 
considers as the temperature which does not cause deformation [ hereby, it is this drawing, (b) Since melting is carried out 
only in the 2nd bump 7 and bump 9 and it unifies as shown If cooling hardening of this is carried out after that, since the 
configuration where the 1st bump 6 is pillar-shaped is maintained by being in the status that a chip 1 connects with a substrate 
8 electrically, and was mounted in it, the height of the chip 1 to a substrate side will be guaranteed by this 1st bump 6. 
[0006] 

[Object of the Invention] However, in the Prior art mentioned above, since it was considering as the structure which only 
formed the 2nd pillar-shaped bump with this and the diameter of said on the 1 st pillar-shaped bump two-layer, there was a 
problem the touch area of the 1st bump and the 2nd bump was small, therefore are easy to produce sublation in both interface. 

[0007] 

[The means for solving a technical problem] The major-diameter pillar-shaped section formed of pewter material on the 
electrode pad of the chip by which this invention is mounted in a substrate in order to solve such a problem, With the 1st 
bump who consists of the minor-diameter pillar-shaped section formed with the diameter of the parvus from this 
major-diameter pillar-shaped section on this major-diameter pillar-shaped section of the same pewter material as this 
major-diameter pillar-shaped section, and guarantees the height of the chip to the aforementioned substrate So that the melting 
point may serve as the same path as the aforementioned major-diameter pi I lar-shaped section from the 1 st aforementioned 
bump's pewter material by low pewter materia! In case it is formed so that the peripheral surface and top of the 
aforementioned minor-diameter pillar-shaped section may be covered from the aforementioned major- diameter pillar-shaped 
section top, and the aforementioned chip is mounted in the aforementioned substrate, it is characterized by consisting of the 
2nd bump who does melting by heating and makes connection of the aforementioned chip and the aforementioned substrate. 
[0008] 

[Operation] Since this invention which has such a confi guratton (onus the 2nd bump so that the peripheral surface and top of 
the minor-diameter pillar-shaped section may be covered from a major-diameter pillar-shaped section top so that it may 
become the same path as the 1 st bump's major-diameter pillar-shaped section by the pewter material with the melting point 
lower than the 1st bump's pewter material, it can enlarge the touch area of the 1st bump and the 2nd bump, and, thereby, can 
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prevent sublation in both interface. 
[0009] 

[Example] With reference to a drawing, an example is explained below. Drawing 1 is the sectional side elevation showing one 
example of the pewter bump for chips by this invention. The electrode paTwItiTwhich 1 was prepared in the chip and 2 was 
prepared in this chip 1 in drawing, The conductor formed in the chip 1 as connecicd with this electrode pad 2 in 3, The 
current film by the aluminum by which 4 was formed on the aforementioned electrode pad 2. and 5 are the diffusion '\ 
prevention metal membranes by the copper which uses this current (Urn 4 as the electrode layer for electrolysis plating, and \ 
was formed on it, and that of these are the same as that of the conventional thing. 

[0010] 10 is the 1st bump formed in the predetermined height on the aforementioned diffusion prevention metal membrane 5, 
this 1st bump 10 consists of minor-diameter pillar-shaped section 10b formed in the top of circular cylinder-like 
major-diameter pillar-shaped section 1 Oa and this major-diameter pi J lar-shaped section 1 Oa with the diameter of the parvus 
from major-diameter pillar-shaped section 1 Oa, and both these pi 1 lar-shaped sections 1 Oa and I Ob are formed by the same 
high pewter material of the melting point, 1 I is the 2nd bump formed in the same path as major-diameter pillar-shaped section 
10a so that the whole peripheral surface and whole top of minor-diameter pillar-shaped section 1 Ob may be covered from the 
1st aforementioned bump's 10 major-diameter pillar-shaped section 1 Oa top. and this 2nd bump 1 1 is formed with the pewter 
with the melting point lower than the 1 st bump 1 0. 

[0011] Next, the manufacture technique of the pewter bump for chips by the above structure is explained. Drawing 2 (a) - (e) 
And drawing 3 (f) - (j) It is the side cross-section side view showing the manufacturing process of the aforementioned pewter 
bump for chips, and drawing 2 and drawing 3 are a series of processes. In addition, in both this drawing, although only one 
chip is shown, a manufacture of the following bumps is performed using the wafer which formed two or more chips in one. 
[0012] First, drawing 2 (a) As shown, while two or more electrode pads 2 are formed for every chip, the current film 4 is 
formed by the vacuum deposition or the sputtering method on the wafer in which the conductor 3 was formed. It uses for the 
material of this current film 4, the metal with sufficient adhesion, for example, the aluminum etc., with the electrode pad 2 etc. 

[0013] Next, a resist is applied in thickness of about 30 micrometers on die current film 4. and it is di awing 2 by 'I******** 
technique, (b) As shown, the 1st resist pattern 1 2 which has a hole is formed on the electrode pad~2. Next, it is drawing 2 on 
the current film 4 which uses this 1st resist pattern 12 as a plating mask, and has been exposed on the electrode pad 2 with 
electrolysis plating, (c) As shown, the diffusion prevention metal 5 is formed. 

[0014] As a material of this diffusion prevention metal 5, copper is used, for example. Then, the Pb-Sn alloy pewter material 
of the high sulfonic-acid system of the melting point with much Pb of pewter composition by the alloy proportion of 
Pb(lead):Sn (tin), For example, melting of the alloy pewter material of 279 degrees C of the'liquidus lines and 183 degrees C 
of the solidus lines is carried out Pb80wt%-Sn20wt%. The diffusion prevention metal 5 is dipped in this alloy pewter 
material, using the 1st resist pattern 12 as a plating mask. It js drawing 2 on the aforementioned diffusion prevention metal 5 
by electrolysis plating etc., using the current film 4 as the electrode layer for electrolysis plating, (d) As shown, the 1st bump's 
10 major-diameter pillar-shaped section 10a is formed in the shape of a circular cylinder. 

[0015] Next, it reaches on this major-diameter pillar-shaped section 1 Oa. a resist is applied on the 1st resist pattern 12, and it 
is drawing 2 by ******** technique, (e) As shown, the 2nd resist pattern 1 3 which has a hole with a path smaller than this 
major-diameter pillar-shaped section 10a is formed on major-diameter pi liar-shaped section 10a. And it j_s drawing 3 with the 
same technique by the same material as the pewier material of the aforementioned major-diameter pi I lar-shaped section 10a, 
using this 2nd resist pattern 13 as a plating mask. (1) As shown, minor-diameter pillar-shaped section 1 0b is formed in the 
shape of a circular cylinder on major-diameter pillar-shaped section 1 0a. 

[0016] Then, drawing 3 (g) As shown, organic solvents, such as an acetone, wash the I st and the 2nd resist patterns 12 and 
13, and they are removed altogether. Next, it is drawing 3 about the 3rd resist pattern 1 4 which applies a resist on the current 
film 4 and the 1st bump 10 so that it may become higher than the aforementioned minor-diameter pillar-shaped section 10b, 
and has the hole of the major-diameter pillar-shaped section I Oa and the diameier of said on the I st bump 10 with ******** 
technique, (h) It forms, as shown. 

[0017] And the alloy pewter material of euteciic composition of I 83 degrees C of the melting points is used the pewter 
material with the melting point lower than the i st bump 1 0, for example. I>b37wt%, Sn63 wt%, using this 3rd resist pattern 14 
as a plating mask, and it is drawing 3 by electrolysis plating etc. (i) As shown, the 2nd bump 1 1 is formed. Then, drawing 3 (j) 
After organic solvents', such as an acetone's, washing the 3rd resist pattern 1 4, and removing all, as shown, and removing the 
unnecessary section of the current film 4 by etching further, the chip i which has the bump who showed drawing 1 is obtained 
by dividing a wafer into each chip by dicing. 

[0018] Drawing 4 is the sectional side elevation showing the package process to the substrate of the chip by the example 
mentioned above. It is this drawing when it mounts a chip I in a substrate i 5 so that it may see in this drawing. As shown in 
(a), ****** 16 is formed by the same material as the 2nd bump ! i on the substrate 1 5. and after performing position doubling 
ofachip 1 and the substrate 15 for the 2nd bump 1 I of a chip \ in piles or, tins ****** ; n xec ] tmu; heating of the whole is 
carried out by the reflow. 

[0019] The 2nd bump 11 and bump 16 do inching of the healing temperature b\ the reflow at this time, and the 1st bump 10 
is taken as the temperature which does not cause deformation. As peak temperature of this heating, it is about 220 degrees C. 
Thereby, it is this drawing, (b) As shown, carry out melting only in the 2nd bump ! I and bump 1 6. unify, and although the 
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2nd bump 1 1 who did melting at that time is pulled to a bump 1 6 side Since the I si bump's 1 0 minor-diameter pillar-shaped 
section 10b exists in this 2nd bump's 1 1 core, although the 2nd bump i I deforms in the shape of a hard drum, using this 
minor-diameter pillar-shaped section 10b as the heart, the touch area of the 1st bump 10 and the 2nd bump 11 is maintained at 
an identity heating before. 

[0020] Then, if cooling hardening of this is carried out since the original configuration is maintained for the 1st bump's 10 
major-diameter pillar-shaped section 10a, and minor-diameter pillar-shaped section 10b by being in the status that connected 
with the substrate 1 5 electrically and the chip 1 was mourned in it, the height of the chip 1 to a substrate side will be 
guaranteed by this 1st bump 10. In addition, although the example mentioned above should combine the 1st 
Pb8Owt%-Sn20wt% bump 10 w ho formed by (he pewter material of composition, and the 2nd bump 1 1 who formed by 
pewter material Pb37wt% and Sn63wt% The Sn5wt% thing for which it forms by the pewter material (3 14 degrees C of the 
liquidus lines, 300 degrees C of solidus lines) of composition, and the 2nd bump i I is made into the Sn63wt% combination 
formed by the pewter material of composition Pb37wt% is also possible Pb95wt% in the 1st bump 10. 
[0021] moreover, what to which alloy plating besides the aforementioned Pb-Sn alloy pewter is made - it is possible to use 
the pewter material by low material Furthermore, although major-diameter pillar-shaped section 1 Oa and minor-diameter 
pillar-shaped section 10b which accomplish the 1 st bump 10 were respectively made into the shape of a circular cylinder in 
the example mentioned above, you mav form the triangle pole, she square pole, or in the shape of a multiple cvlinder 
[0022] y 

[Effect of the invention] So that this invention may serve as the same path as the 1 st bump's major-diameter pillar-shaped 
section by the pewter material with the melting point lower than the 1 si bump's pewter material", as explained above Since the 
2nd bump is formed so that the peripheral surface and top of the minor-diameter pillar-shaped section may be covered from a 
major-diameter pillar-shaped section top, the touch area of the 1st bump and the 2nd bump can be enlarged, and the effect that 
sublation in both interface can be prevented by this is acquired. 
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